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ABSTRACT

Several welding processes were used to deposit weld metal
into full penetration joints in standard armor. The opti-
mum process, or combination thereof, determined by results
of ballistic firing tests, was used to join armors of dif-
ferent types and hardnesses. The types were: (1) standard,
(2) high hardness, and C3) Electro Slag Remelt (ESR). The
combinations used were: standard to high hardness, standard
to ESR, and ESR to high hardness. A mock hull was fabrica-
ted of these armors to determine their compatibility in a
single structure. Radiography revealed the hull to be free
of flaws.
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FOREWORD

This project has been performed as part of the U. S.
Army Manufacturing Methods and Technology Program for
the timely establishment of manufacturing processes and
the efficient production of current or future defense
programs.

First, an optimum welding procedure was developed and
tested. The procedure was then applied in joining
various types of steel armor test plates, followed by
satisfactory fabrication of a mock hull containing
all the armors.
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INTRODUCTION

Welding steel armor in production has been conventionally
performed using only one method - the stick electrode.
Development programs have shown that the gas metal arc
(MIG) process may also be used. The possibility of mer-
ging these processes could result in weldments being
produced using the best qualities of both, plus a bonus
of speed inherent in the MIG process. The high energy
processes, such as the electron beam and laser are not
considered here.

Joining armors of differing properties, such as higher
hardness, greater purity and richer chemistry has not
been investigated to a great extent.

A preheat temperature which would be compatible to the
three armors would markedly simplify joining techniques
when all are used in a single structure.

This report will determine the proper welding procedures
to permit joining of the armors.

OBJECTIVE

This project will provide methods for manufacturing
steel armored vehicles with a higher level of ballistic
protection than that offered to present, or to meet
present requirements with a reduction in weight.
Joining methods will be established on a production
application basis so that they may be utilized early in
the design stage. Availability of proven production
techniques will reduce lead time in the application of
new weight having armor materials and illustrate how the
various combinations may be joined.

SUMMARY

Several welding processes in a single weldment may be
accomplished very readily. Welding open groove joints
with stick electrodes for the root pass and the gas



metal arc process for the remaining passes proved to be
the method freest of complications and most likely to be
high quality. It was also the fastest. The gas metal
arc and shielded metal arc processes were used.

Armors of different hardness and chemical compositions
were successfully welded into single ballistic H-plate
test specimens. In addition, a mock hull was welded
from the various armors. It met radiographic inspection
requirements very readily.

CONCLUSIONS

The combination of welding processes which produced the
most consistent high quality weldments in the least time
was that in which the root pass was deposited with a
stick electrode and the remaining passes with the gas
metal arc (MIG) process, either the standard or pulsed.

Combinations of the three types of armors tested could
be joined with .the above welding procedure. This procedure
also required the least time to manually complete a
weld joint. It was applied successfully in welding a
mock hull.

RECOMMENDATIONS

As new armor types are developed, attempt to join them
with those already in the system.

Revise the armor welding Spec MIL-W-46086 to include
all the processes available today.
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MATERIALS/EQUIPMENT

a. Armor:

1. Standard armor Spec MIL-S-12560

2. High Hardness armor Spec MIL-S-46100

3. ESR Armor SAE-4340

b. Electrodes:

1. Spec MIL-E-19822, Type MIL-B88

2. Spec MTL-E-18038, Type MIL-10016

3. Spec MIL-E-13080, Type MIL-307-16

c. Welding Machines:

1. Rectifier, 400 amp

2. Standard MIG CV, 500 amp

3. Pulsed arc MIG CV, 300 amp

4. Short arc MIG CV, 250 amp

TEST PROCEDURES - INTERMIXED PROCESSES

Welding test were conducted on 1-1/2 inch I-plates which
are weldments resulting from joining two 6 x 12 inch I-
plates on the long dimension. Various combinations of
welding processes and types of electrodes were used.
After a variety of designs, it was decided, based on
radiographic inspection and macroscopic examination,
to test ballistic specimens which contained 600 double
bevels in standard armor as follows:

Plate 1A - All ferritic. Root pass vertical - up
with short arc process. All other passes MIG in flat
position.
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Plate 2A - Root pass ferritic stick electrode (in-
cludes plates 3A thru 6A). All other passes ferritic MIG.

Plate 3A - Except for root, all inside passes fer-
ritic MIG - cover passes austenitic stick.

Plate 4A - One side MIG - other stick - all ferritic.

Plate 5A - One side ferritic MIG - Other side aus-
tenitic stick.

Plate 6A - Offset double bevel - root pass ferritic
stick - all others ferritic MIG.

(See Table I and Armor Data Sheets, Figures 1 thru 43).

TEST PROCEDURE - INTERMIXED ARMOR

Three types of steel armor were acquired and welded into
one inch thick I-plates. The intermixed process developed
above worked out satisfactorily, based on radiographic
examination and macroscopic investigation. The welding
procedure was then translated to ballistic H-plates. The
following combinations of armor were used:

a. Standard to high hardness

b. Standard to ESR

c. ESR to high hardness

Ballistic firing was performed in accordance with Spec
MIL-W-46086. The results are recorded in Firing Record
AR34163.

As a whole, the ballistic test plates performed very well
when fired at specification velocity and sub-zero tem-
peratures of -23 to 28'F (50 to 2.5'C). At ambient
temperatures, the ESR to high hardness and standard to
high hardness armors performed best. The ESR to stan-
dard armor broke catastrophically in the ESR materials
in Plate 6X. The other plate (7X), excluding the sub-
zero one shot, barely missed being acceptable by about
1/2-inch. It had been fired considerably (16%) over
the specification velocity.
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H-plates 7X and 1oX failed to meet radiographic standards
because of a transverse crack in the cross bar (ESR) and
a transverse crack in the lower right leg (homo armor),
respectively.

These flaws did not adversely affect the ballistic re-
sults of the test plates. Neither did the flaws propagate.

Weld parameters covering these plates are contained in
Figures 10 thru 33.

MOCK HULL

In an effort to determine how well the three types of
armor would function in a structure, a mock hull was
fabricated by welding with the procedures developed
herein. Figures 34, 35, 36 and 37, show the hull
during construction. Joint design is illustrated in
Figure 38.

RESULTS AND DISCUSSION

Edqe Preparation - All plate edge preparations were per-
formed with oxy-acetylene flame cutting equipment fol-
lowed by light grinding to remove scale formed by the
cutting. Dye penetrant inspection showed this to be a
flaw-free procedure for the standard and high hardness
armors. The ESR steel cracked on several occasions when
cut at room temperature. The cracks were transverse and
occurred on the beveled edges, sometimes penetrating as
deep as one inch. On other occasions, while making a
cut, the flame would flare up and gouge the plate as if
an inclusion had been hit. Sometimes a cleanup cut made
about 1/2-inch back would produce the desired joint edge,
and sometimes not. The ESR material seemed quite temper-
mental. It probably comes from its history of having been
rolled and rerolled from previous sizes to produce material
needed for this program. At the time of procurement, ESR
steel was rather rare and not readily available.
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A preheat of 200F (93C) seemed to be beneficial, producing
good cuts. But the same plate, when cooled, could be recut
at room temperature and again give a good cut.

INTERMIXED PROCESSES

Procedure test plates were welded for establishing joint
geometry and weld pass sequence. A 600 included angle
joint was used to permit manipulation of the welding gun.
A low preheat, 105F (40C) was used to impose severity on
the test plates, which were 1-1/2 inches thick standard
armor.

Several welding processes were used for depositing metal
into the weld joints. In addition to being the most im-
portant, the root pass is the most difficult to deposit
satisfactorily in an open groove fitted with a back-up
bar. It's hard enough with a stick electrode, let alone
a MIG gun. At least with the stick electrode, there is a
puddle of slag (melted coating) on which the depositing
weld metal can ride. With the MIG process, there is no-
thing but back-up bar on which to ride; hence, the chance
of poor fusion or back-up bar pick-up. A root pass weld
can be deposited in a weld joint having a 3/32 inch maxi-
mum root opening without a back-up bar; however, a high
degree of skill is required. To eliminate this need for
very high skill, it was decided that the root pass be
deposited with stick electrode in the flat position.

The deposition rates for the standard and pulsed gas metal
arc processes are practically identical. Table II shows
the similarity based on test plates totalling 33 feet
(990 cm) of welding.

Procedure plates nos. 1 and 2 were welded similarly ex-
cept for the root passes. On plate no. 1 the root pass
was welded ferritically vertical-up with the dip transfer
process. This process, used in the vertical-up position,
produces a higher quality weld than when used in the flat
position, in a groove weld. It virtually eliminates the
occurrence of flaws and obviates the need for a back-up
bar. But it is very time consuming, depositing at a rate
in the root pass of about one inch per minute (25mm/min)
compared to 3.3 inch per minute (84mm min) for the austen-
itic stick electrodes and 2.4 inch per minute (61mm/min)
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for the ferritic stick electrodes in the flat position.
Ferritic stick electrodes were used for the root pass in
plate no. 2. Some plates contained as many as three
welding processes. (See Table I)

Plate no. 3, for instance, contained the stick, standard
MIG and pulsed MIG processes. The root passes were con-
sistently deposited with stick electrodes in all but the
first plate. The subsequent passes were all mixed up.
Sometimes all MIG, sometimes MIG and stick. The MIG de-
posits were always ferritic while the stick electrode de-
posits were either ferritic, austenitic or both. On this
plate the capping passes were austenitic. The others were
ferritic.

Plate no. 4 was welded with ferritic stick electrodes
for the root pass on both sides of the plate vertexes,
plus the capping passes. The remaining passes were de-
posited using the MIG process.

Plate no. 5 was welded half and half. One side was all
stick, the other side all MIG. The stick welded side was
considered to be the front.

A different joint design was used for Plate no. 6. It
was an off-set double-bevel with the vertex located 1/2-
inch from the bottom side. Because of the uneven weld
deposit, this plate was fired from both sides. The re-
sults were rather surprising. The plate performed badly
on a hit on the front side. It performed very well on
a back side hit. Other than the root pass, all welding
on this plate was either standard or pulsed MIG. The
side with the deeper bevel (one inch) was the front for
testing purposes.

INTERMIXED ARMOR

Ballistic Test Plates, one inch thick, of three different
armor types were welded using one procedure. The armor
combinations consisted of (1) high hardness to ESR, (2)
ESR to standard homogeneous, and (3) high hardness to
standard homogeneous. Identical welding procedures were
used in all of these plates. According to Specification
MIL-W-46086, only one type of armor may be used in a
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ballistic H-plate. We, however, mixed them up. One wing
and one center plate were matched for one type of armor,
resulting in a balanced mix of two armor types per test
plate.

Preliminary tests on standard to high hardness armor I-
plates, (created by welding two 6 X 12-inch (152 X 305mm)
plates together on the long dimension) showed 105F (40C)
to be an acceptable interpass temperature at which to weld.
An H-plate was started at 105F preheat and interpass tem-
peratures. During welding of the second leg, a crack oc-
curred. This prompted a raise of interpass temperature
to 125F (52C) for welding of the cross bar. The other two
sets of H-plates contained ESR materials as one of the
steels. Since the ESR carbon content was 0.45% it was de-
cided to play safe and weld the test plates at 125F pre-
heat and interpass temperatures. Its supposed purity did
not appear to enhance its weldability. The ESR armor was
found to be more difficult to weld than the high hardness
or standard armors. A higher preheat was needed to elimi-
nate crack formation.

To determine if there were any differences in weld deposits
of the conventional MIG spray and the MIG pulsed, a test
plate of each process was welded. The joint geometry is
shown in Figure 39.

Figures 40 and 41 are photomicrographs of cross-sections
of the weld deposits. The photos are practically identical.
It can be seen how the "normalizing bead technique" (the
center pass of the three pass cover layer is deposited last)
tends to soften the weld toes. The toes are those areas of
the base metal adjacent to the weld deposit.

Photographs Figures 42 - 55 are photomicrographs of standard
armor and high hardness armor welds. The welds in Plate 18
(Figure 40) were deposited with the standard process. There
appears to be little difference in the transition from base
metal to heat affected zone to weld in either the armors
(high hardness and standard) or the welding process.

Figure 42 shows the martensitic structure of the high hard-
ness C, Ni Mo armor. Figure 43 illustrates the change in
structure. The pearlite has changed to austenite and the
ferrite started to dissolve in the austenite. The subsequent
cooling caused the pearlite to precipitate as scattered grains.
As the fusion line is neared, Figure 44, the higher temper-
atures to which the steel was heated resulted in gradually
coarsened grain size. A similar transformation is shown for
standard homogenious armor, Mn, Mo, in Figure 45, 46 and 47.
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Figure 48 shows the deposited weld metal. Figure 49 thru
55 are similar to the preceding group of Figures 42 to 48
except that they were made from a different test plate which
was welded with the pulsed gas metal arc process, Figure 41
whereas the preceding group was welded with the standard
gas metal arc process. Figure 40.

Figure 56 shows hardnesses in cross-sections of the standard
spray MIG and the pulsed MIG welds in high hardness to stan-
dard armor joints. The weld deposits are of similar hard-
ness and structure. It is interesting that the heat-
affected zones of the high hardness halves of the specimens
are slightly softer than those of the standard armor. It
shows that the heat of welding provided a tempering action.
To determine the extent of the softening, hardness values
were taken adjacent to the weld deposits on the plate sur-
faces of the mock hull. Figures 57 and 58 show the various
joints and indicate the distance from the weld toe at which
the base plate returns to original base plate hardness. The
number at the end of the measurement is the R/C hardness. ND
means there was no difference. The plate had not lost any
hardness. The farthest distance from the toe of a weld for
a plate to return to hardness was 3/4 inch (19mm) for one-inch
(25.4mm) armor, and 1/2 inch (13mm) for 1-1/2 inch (38mm)
armor. These results are considered typical since the mock
hull was fabricated under production conditions. A preheat
of 175 F (80 C) was used with full penetration joints welded
in the flat position.

Radiography of the mock hull was performed in the locations
identified in Figure 59. Figure 60 shows the angles of
radiation.

The specimen H-plates were sent to APG for ballistic firing.
Results are tabulated in Firing Directive AR-31871, 16-18
July 74. All the plates passed the ballistic tests. The best
performers were plates Nos. 1A, 5A and 6A. Plate No. 6A was
unusually interesting. After the root pass was deposited,
the opposite side, which had only a i/2-inch deep bevel, was welded
to completion. The plate was flat after welding. Preliminary
tests had shown that a plate welded with this procedure
would remain flat. This is contrary to expectations.
When fired at the front side (deep bevel) it failed. However,
when fired at the shallow bevel back side, it performed
admirably.



TABLE I WELDING PROCESSES USED FOR 1-1/2 INCH H-PLATES

TEST PLATE NUMBER
PASS 1A 2A 3A 4A 5A 6A

1 SF KF KF KF KF KF
2 MF MF KF PF PF PF
3 MF MF MF SF KA PF
4 MF MF MF PF PF PF
5 MF MF MF KF KA PF
6 MF MF MF PF PF PF
7 PF PF PF KF KA PF
8 PF PF PF KF KA PF
9 PF PF PF PF PF MF

10 PF PF PF PF PF MF
11 PF PF KA KF KA MF
12 PF PF KA KF KA MF
13 PF PF KA KF KA MF
14 PF PF KA PF PF MF
15' PF PF KA PF PF MF
16 PF PF KA PF PF MF

CODE PROCESS

M = Std MIG Spray
P = Pulsed arc MIG
S = Short arc MIG
K = Stick electrode
F = Ferritic electrode
A = Austenitic electrode

See Figure 6 for weld pass sequence.
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TABLE II ARC TIME

MIG PROCESS
Time in Arc Sec/Ft of Weld

PASS STANDARD PULSED

2 77.1 77.4
3 89.2 87.6
4 95.8 88.6
5 100.2 101.1
6 102.0 115.9
7 80.9 73.3
8 96.4 77.7
9 90.3 83.5

10 95.2 90.0
11 69,8 71.5
12 65.6 67.7
13 92.2 88.8
14 76.3 74.1
15 72.9 67.7
16 83.8 82.5

Electrode B88

Size 1/16" diam (1.6mm)

Amp 330
Volt 29
*Deposited with stick electrode
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SHEET 1 REPORT NO.
ORD-SIP-0-13 - SHEET NO. OF

WELDED ARMOR DATA

PLATE NO. 1A SUBMITTED BY USATACOM
DATE 8 Nov 72

TYPE Rolled Homo ADDRESS Warren, Michigan 48090

THICKNESS 1.5 inch

SPECIFICATION MIL-W-46086 [CONTRACT NO.

ORDNANCE MATERIAL CONCERNED Steel Armored Vehicles

WELDED BY A. Krzemecki
OBJECT Welding Development

On a dimen.ion sketch of the Groove and Welduent, Indicate- (I) the ircluded anale; (2) the
root opening; (3) the root face; (q) the ,bead sequence; (5ý) additIonal sketch O , spacer strip
on back-up, If any; (6) width of masking, If any, on edges of plate: (7) average height of
weld reinforcemennt.

600 +1

WELDING 
DATA

PLATE PREPARATION: Flame Cutting - ] A U$ Wij C-X Grinding - NK• X 4

POSITION OF WELDING: F iat -jgcaK81XItlc~ 
OXXlb~

WELDING: *jj• j- Hand Semi POLARITY: ]I[K- Rev - I][- DC

PREHEAT 85F 
POSTHEAT No

PEEING No ... BUTTERING No

PASS ~ EELEC P1WTP AP VOLTS CRACKING CHIP RNOR IN.ISPEED I NTERPA$SA. J -TEMP. (de g.E.~Fahr)

I . .0 105 20 No No ' " 85 85 85

3 0 2 W L 320 30 N o 
105 1051 105

S. 6 Tw. 320 qO ___o_ 105 100 *102

5 .062 ... 320 i qO No_ __ __ 85 85 105 ,

6 ,062_________No105 

10 i00Q "

7 .062 w 315 29 No __ _ _i__ _ _ 00 100 105

8 . 0 6 W 7 ~ 3 T5 2 9 N o _ _ _ _ 1 0 5 1 0 5 1 0 5

9 .062 W 315~ 29 No __ _05_j , Jf05 1.05

10 . 0 6 2 W 3 1 5 2 9 N o _ _ _0 5_ .1 0 5 1 0 5

I I .062 W 315 29 No 
85 85 85

12 .625 W 3 15 No 
105 105 105

I S .06 W ___5_29____ 
105 105T~ i0 s

15 .052 .L •, 29 -,, _ _ _ _ 1 Q O5 10

I S .062. W 31 29 NO __ __ _ __ _ _- 105 105

B-BEADING PASS W-BEAVING PASS

FIGURE 1 
12 
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"- Fo- O--" X-l ORDNANCE WOAS

""oc,• 746 SHEET #2 OETROIT ARSENAl. REPORT NO.
OO-SI P-CS-13 SHEET NO. OF

ARMOR PLATE DATA

PLATE "A" 
PLATE 'B"

MANUFACTURER T & IL ._..
TYPE 1Z',I led PT_ __

THICKNESS 1-, 5 .......
BEAT 'TT. 17. 13-1__________________

LOT

PROCESS O.H. ELEC. ACID, ,.!C O.H, ELEC. ACID, BASIC
-CfIE I:CAL COMPOSITION - BH?4

C M4 SI P S CR NII HO 7 v FA CE 9

"TACOM PLATE "A" .26 1'..90 2.5 ,010 .021 .05 .02 .67 .o .. 'r 295 293
Analys i.s PLATE " B" 1 1 1 -

HEAT TREATING DATA

HEAT TREATED BY Jones & Laucfhlirn

ELECTRODE DATA
TABLE I ___j_

S IZE MANUFACTURER TRADE hAHE TYPE

.035 b Airco Weldin7 'rroducts Airco A (D 32 B 5... .-'ST"5'0"17]:?K"
n____ Airc- Weldinr, E!-dcts A-rro A 63?2

TABLE 2 __

MANUFACTURER CHEMICAL ANALYS IS
TRADE NME C MN SI S P CR NI MO COATING

ANID S IZE1
CORE WIRE S. c M .].a..

* WELD METL

.06 CORE WIRE -- 2

iirco A 632 WELD METAL -

CORE OIRE
WELD METAL
CORE WIRE I -

__ __ __ __ __ METAL -I- -.-.-. ' !
TABLE 3 (AUTOMATIC WELDING) ,_jAU~~nR RD I. SIZE r LUX________ J_

RAD!-GRA•H•ED BY
RADIOCIZAHII SERIAL NO.

REPJ A., RS: ihe procedure used In fabricating the crossbar weld (Is),(YV!(94) the same as the
procedure uted In fabricating the leg welds.

rc Tine - 3.6 hours

Shieldincg Gas Flow, 50CFE:
First pass - 75% A +25 CO 2

All other rasses - 98", A + 20/, 02

F'rel,a,id weld~no technique all passes

F I ,.ATOR REPRESENTATIVE IRESIDENCE INSPECTU, Cf ORDNANCE

* -'•- S•Fh ' FIGURE 2 13 I



FORM ORDMX.IN 746c SHEET #3 ORDNANCE CORPS (I) REPORT NO.
18 JUL 52 ORD-SIP-CS-13 DETROlT ARSENALISHEET______________________________________________SHE NO'. OF

(2) X-RAY SERIAL NO.

2869-1 .WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY (,) PLATE NO. (5O SPEC.
nTACOM I, aA nIR tR-ofe68(6) RAD IOGRAPHED BY TACOM I(7) DATE 28 Nov 72

(8) PLATE THICKNESS ./. (9) KVO0 [(10)1MA 3 (11)T~~. 1(12) gOCA. D I T.

(3 TYE FIM(14) SCREENS OR FILTERS
(1) YP O FLM ]-T J F = 020 B =.010

SHOCK TEST PLATE

Showing Location of Radiographs and Results of Tests

/ i5'

0

• 6

3 $7

(15)4.,/.$ CRACK~~ INCOMPLETE FUSION~jj~~ INCOMPLETE PENETRATION

* . POROSITY AND SLAG INCLUSIONS UNDERCUTTING

(16) RESULTS

1-2 - Clustered Porosity Std 1
3-4 - Sound5-6 - "
7-8 -
X-Bar -

14m



FOR.M OROMX- 1 MAN CtcO PF S I REPORT NO.
"* VoRU oROUK. I "delSHE a O-

10 OCT EAD 74A SMET c E
ORO-S IP-9i- 3SHEET NO. OF

WELDED ARMOR DATA

PLATE NO. 2A SUBMITTED BY USATACOM
DATE 19 Dec 72

TYPE Rol.Fd Pomo ADDRESS Warren, Michigan 48090
THICKNESS i _ 5 i n
SPECIFICATION MTL-W- CONTRACT O.

"OPDNAýICr A•TERIAL CONCERNED Steel Armo-r-e Vp'hi r,'l,
WELDED BY A. Krzemec].i
OBJECT Welding Development
On a dimonsion sketch of the Groove and Weldmont, indicate- (I) •he ircluded angle; (2) the
root openln7; (3) the root face; (4) the boad soquence; (5) o additional sketch Oa spacer strip
on back-up, If any; (6) wIdth of masking, If any, on edges of plate: (7) average heIght of
weld reinforcement. o

S• . - '/0 c0

.CU 13ACK-LJP •F •

Weld rclnforcement tlM4/) (has not) been removed.

WELDING DATA

PLATE PREPARATI01: Flame Codtirog V. Am-Grinding ?/Ah
POSITIO, OF WELDI 0  Fl at Flat_--_ _

WELDI SG,: - Hand Semi POLARITY: - Rev - [- Of,

PREHEAT 105FL POSTHEAT No

PEENING BUTTERINO

ELEC TYPE IAPVOTCA(WG C-7-P707 SPEED i;;rERPAS TEH4P.(dingFahrfl
PASS SIZE PASS3 A VOLTS_•__ .._____" - " -'

L. -.l 7 B 220-0- :.N o No O 1 n q
2 .062 B 3201 30 No 105 105 1!05m

3 _i -C2 W 320 70 Nx. 105 105 15 _
4 .062 W *0,. 30 J No 105 105 ii0
5 5 .0652 W 320 '0 No 105 lo- 1 05

S.062 W 320 tNo _ 105 105 ,

7 .062 W 315 29 No 105 105 t105

8 .062 W 31] 29 No ].05 105 105
9 .062 W 315 29 No 105 .... 15 105
10 .0 ,2 W 315 29 N,,) ,_.O _ 10__5 100

II .062 W 315 29 -1 No I0Q __0__ 105
12 .062 W :. 1.5 29 No 105 i , C- 5is 062 W 3i1 29 N, 1 . 0 5 10 l0 10 71L. -1 . 105

. J • W 3. 29No -1 I.0 S
I . • ,, I ~ ~~ . .... .± . ,,, --,,L ...

t•z W -3 .!i . ,, ". ] . +0 "

.0672 -W_ 1 31 29 on 105. 0 o- o

.-BEADING PASS W-WEAITIO PA33

FIGURE 4 15



.. ..... .. Forot O - 7 46a ORDA ,NCE C• A _p•- R
Fo Oct 50 SHEET #2 DETROIT A.RSiNALL PORT NO.

OPD-SI P-CS-I3 ISHEET NO. OF

ARMOR PLATE DATA

PLATE NO. 2A
PLATE "A" PLATE "B"

MANUFACTURER J & L
TYPE Rolled Homo
TH.ICKHESS 1.5 --

HEAT JL - JL 1343
I LOT

,PROCESS .O.H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC
CHEMICAL COMPOSITION CU BHIl,

M. SI P S CR 11I 140MO r V FACE BACK

OM 0PLATE I. . i () .250 0211 .05 .02 -.67 _.05 Tr 2,S5 2?<3
alysis i PLATE "BW .

HEAT TREATING DATA

HEAT TREATED BY Jones & Laughlin

ELECTRODE DATA
TABLE I . ........ _ _ _ _T

SIZE MANUFACTURER . TRADE NA•ME TYPE

.187 Arcrods Co. P & H 12-2 FIL-O0 `.-4"'043-062 Airr-, Wel]lin- Prnri .•- Airco A632 B98 C-T2C,60

TABLE 2

MANUFACTURER CHEMICAL ANA LYS IS .... ...TRADE NAME...AND SNZE C MN. SI S P CR NI HO COATIG

.187 CORE WIRE
P X-. • 1 •-, WELD METAL SIEC "_,-E-O •-0-

.062 CORE WIRE Spe( MI 4 -E- -- 2.

A irc-n A612 WELD METALCORE W IRE i..

WEL) METAL

CORE__ _ _ _,, - ,U X 7ZORE WIRMETAL

TABLE 3 (AUTOMATIC WELDING) ....
MA•N U'FACTURER I TRA'DE NAME SI"ZE ... FUJX.._

RAD IOGRAPHED BY

RADIOGRAPH SERIAL NO.

REMARKS: The procedure used In fabricating the crossbar weld (is) (:OO the same as the

procedure used In fabricating the leg welds.

Arc Time - 3.1 hrs
Shielding gas flow - T8% 02 4-2% 02 @ 50 CFH
Welding technique:

ist pass - back hand
All other passes - forehand

FABRICATOR REPRESENTATIVE . RESIDENCE INSPECTOR OF ORDNANCE
•.• •.• . . ••- 1 6,|. i -•J, ,,, . ,- -J " .....

~~~~~~Fgr j



Form ORDMX-1 746C SHEET #3 ORO ANCE CORPS AL() REPORT NO.
10 Oct 50 ORD-SIP-CS-13 HEET NO. OF

(2) X-RAY SERIAL NO.

2869-2 WELD RAD IOGRAPH IC REPORT

(3) PLATE SU•M•1TED B'Y M(4) PLATE NO. 2 (5) SPEC.
U________ATT.Q rIM 2 A M, M -T. -114

(6) RADIOGRAPHED BY (7) DATE
USATA.COM. 3____ Jan_____73_

(8) PLATE THICKNESS 1-1/2, (9) KV 250 (10) FA A0 110minIME

•'13) TYPE OF FILM I(14) SCREENS OR FILTERS
-EX A . 010 F & B

SHOCK TEST PLATE

Showing Locations of Radiographs ard Results of Tests

II II® , I

I I I I

2 II

S II I

II I
II

I I *1

IIi I
-I .. I 8 1 .....

(I5) "-•/'~- CRACK)// 1 INCOMPLETE FUSIONffj'jj.•fjj-INCOHPLETE PENETRATION

1 R POROSITY AND SLAG INCLUSIONS UNDERCUTTING

16) RESULTS:

1-2 Sound

3-4 Sound

5-6 Sound

7-8 Sound

CROSS BAR 3cattered norosity ::Std I

FIGURE 6 17) A T NATIVES READ B . ', f . i'.2iT2-_
17



OCTd r o rc oC OPP , REPORT NO.

jrOC OtM-__ 0 R AU I, ,AS~f rO A

I RO AC T o n.S. 13 S HEET NO.

WELDED ARIO D

_-- .-i7led2 2 ADRES Warre.-Mih 05 l 4 .80900 _

PPLATE RIO. 3A By USATACOM

TYP _Ro m~ ___ H-ni _X0RS Wa r------- -------

7hi 3 S 1 5 i n __,__. _ _5_ _o__....__o_ _....

SPECIFICAT0 A 17~W~:O
2 ýNI40 SCT NO0.

OPTOMNhK, PATERIkL CON4CERNEDSelA~~dVhce

WEOE By 022 W z1 9 io ,....

O~~CT We )-V- nf wnt'f -'~nt

on a dimengion sketch of the Groove and Veldeefto, Indicate; (1) the i,'cluded anIe; (2) the

root openirg; (3) the root face: (4) the bead sequence;; (5) additletlal sketch of spacer strip

on back-up, If any;. (6) width of masking, if any, on edges 
of plate; (7) average height of

weld reinforce•. ent.

060 W%

Ian

44

ýrWeld reinforcemeont (V; (has not) been removed.

WELDING DATA

PLATE PREPARATION: 707me Cutting - F/ ieA 14/ýtf r, A 4/-, rindinq - ii

- ~n Sem OIARITT " - F;7Thc7-(

-0 t I~ H_-___- 
Re

II , 5 .... W 215 29. No - ... __ 105 _:10.. 1!O5 _

, iB 1o-, Nr
10 tbQS2 * i ... 2%..# .o ,.' 

..

ii. .......30l2 N, [ 10 'I0N

F•"- [25.j { W, 230 ..2 - 1 J... .. 0. -0 ,--

"- 8

14U N

Fi-u e7 1 1 . . , . .S .- ....W'""NS "-,-,---,-r

,,~37 
i o• j 

I H H IIII IIII I II III II II IIIII I II



SRO M 8OR DNANCE COR•S R•OR N
10 Oct 50 SHEET #2 DETROIT ARSENAL "EPf" NO.

RD-S P-CS-3SHEET NO. OF
A414OR PLATE DATA

PL-V(E NO. 3A
PLATE "A" PLATE "8"

MANUFACTURER J & L

TYPE Pnl led Homo
THICKNESS ]_-5 ......
HrAT .... JL - JL 1348
LOT

PROCESS O.H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC
CHEMICAL COMPOS ITION (T BHN

C - I SI I P 1_S CR Nt N0O I;, x V FACE I ACA.K
fACOM E2 . 90 1.25 .01A .02 .5 1.-2 1.u 6 .1.05 IT- 12;.5 293

Analysis PAE '" .........
HEAT TREATING DATA

HEAT TREATED BY Jones & Lau+chlin
ELECTRODE DATA

"TABLE I HEAT'
SIZE N MAUFACTURER TRADE NAME TYPE - ______/

. 187 ,-c Pods Co. jM".1e,!, FT S 1r',) jMI L- 10 J 2632C
.062 i--ao Weldin. Products M.M-rex Pvlov .... -S. :-T203-

. ,McKav Co. Armorloy A-8 MIL-307 L3OVK,'--

TA BLE 2

MANUFACTURER CHEMICAL AKA LYS IS
TRADE KAIME

AND SIZE _ _MN C SI I S P CR HI I O COATING
.-IF_"IT C-ORE WIRE

M'rex 1FTS 100 WELD METAL Spec M L-E-._01_
.062 CORE WIRE q p M ,- 1 - -. .

WE LD METAL I

25CORE WIRE -

A2morloy _ WELD METAL Spe c M .',-E-130, 0
CORE WIRE - I

__EU METAL I I
TABLE 3 (AUTOMATIC WELDING)

MANUFACTU.[RE'R.'. TRADE ..Ait Hr. SI1ZE "' FUX'

RAD IOGRAPHED BY

RADIOGRAP. SERIAL NO. f

REK.RKS: The procedure used !n f3bricating Pie crossbar weld (Is) (,t.gi the same as the
procedure used In fabricating the leg welds.

Arc Time - 3.04 hr
Shielding gas flow - 98% A +2% 02 @ 50CFH
Welding technique:

Stick - backhand

Mig - forehand

FARI.ATr.R REPRESENTAtrIVE !RESIDENCE INSPECTOR OF ORDNANCE

n 7. - Figure 8 19



"Fo t ORSO ANCE CORPS (I) REPORT NO.10 ORD-SIP-CS-13 T SHEET NO. OF

(2) X-RAY SERIAL NO.

R-2898 WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY USATACOM 4) PLATE NO. 3 A ( 3 PEl-R-11468

(6) RADIOGRAPHED BY USATACOM '7) DATE 17 Aug.73

(8) PLATE THICKNESS (9) ICY 10) MA I I) Tg~EMi. (12) FCAL DIST

-T -)YEO IM15 Mev. 1 (11)SC n.re 10 Ft.

13 YP F IMEK-M .01t bl~~ OR~LT[RS

SHOCK TEST PLATE

Showing Locations of Radiographs and Results of Tests'l ... I ..... I 51 i n en

I I i I

I2, 6 1.
3 1 71

I I j
I I I

1 81
II I
I I.I
II I
II I
It I
t I

SI ' I I Ie

(15) • CRAC/K INCO14PLETE FUS ION"ftjf, INCOMPLETE PENETRATION

. . POROSITY AND SLAG INCLUSIONS .) UNDERCUTTING

(16) RESULTS:
1-2 Sound

3-4 Sound

5-6 Sound

7-8 Sound

CROSS BAR Sound

(17) NEGATIVES RFAD BY W.1. Wulf / , ........

FIGURE 9 20



FORM ORCAX. I4A ODREANCE COPPS REPORT NO.
I0 OCT 0 7 6A -SIHEET 01 GTA¢ OfoRD-SiP-CS-13 1SEET NO. OF

WELDED ARMOR DATA

PLATE mo. 4A SUBMITTED BY USATACOM
DAE_ 20Se s 2 1 N .-TPE Rolled Homo (AOORESS Warren, Mich. 48090
THICIHESS 1.5 in i_--
SPECIFICATION MTt-W-AW,,flf ____ICONTRACT NO.

Op,9MANCE MATERIAL CONCERNED St--]r Arorer3d Th hir lp -WE".DYE AS .,Krzernecki. .. "
ODJECT Weldinca Devl1opment
"on a dimension sketch of the Groove and Weldment, Indicate; (I) the ivcluded angle; (2) the
root openIng (3) the root face, (,4) the bead sequence; (,5) additional sketch of spacer strip
on back-up, If any: (6) width of masking, if any, on edges of plate; (7) average height of
weld reinforcement.

6 0~

D E

ic BA8iCK-UP"---

'Weld reinforcement {Ay(F• _has r, ot) been removed.

WELD IN D• ATA

POS1l1OH OF WELDIOI.G: F1la t 1
jWELýILAG. y -,i Hand Semi POLARITY: -Rp.v - De(

i Eip _ A I _. O z5 F POSTHEATN o ,

PEEKNIIG N()- BUTTERING.)
S.. . ELEC TYPE AhPP ORLS C•IIII

P f$ . ..SIZE _ PASS 8 • II-. , . ..I/.,I4 A-8 I . -"F :
i .... H;1 7 B 220- 22 o .. .. No105 ' 'E ., 'l •]- .

172 0 (,02- B "3].5 29 N o i05 3-05 |1053 . .187 W .... ] 2o 2• No 10- 1 I• _ 05 1•05 ....
4-- .()62 1 W ?3 9 N 105 103 105 C ,

W 3- nQ 1 20 2) NN 0,I05 1 () 105
0l . 6 2 ".W • 3 15b 296 No ...... 1 5 " 105 Ing

7 . 45 W ,,1320 i22 No 105 10S .5.
S. 25 w 3( 2 101 ins -os •. _ o_ -H

9 or, 2 W 3] 1 29 No .. l9• l• ~
I0 0, 02 W 3 9 ' s

,.1 .ILI,7_ w -2o 20 ,f To 1 0. S l - -

l ~ ~ ~ ~ t i3 .8 ? r n 105 1C.::I57_o
._ L_•]•_L.z- ... 10L5 2 o 0

1 5%- E , iAD 4 PASS W-1F£pVlga pA ,n

Figure 10 21

/



ORDNANCE CORPS
Fo- ORONX-I SHEET #42 DETROIT ARSENAL REPORT NO.
10 Oct 50SHET#

OPD-SI P-CS-I3 SHEET NO. OF

ARMOR PLATE DATA
PLATE NO. 4A

PLATE "A" PLATE " B"

MANUFACTURER J & L_
TYPE Rolled 1omo
THICKNESS 1,5
HEAT JL-,TL 348
LOT

PROCES3 O.H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC
CHEMICAL COMPOSITION CU BHN

C MN Sl P CR NI MO /ZR/ V FACE BACK"' l
TACOM PLATE RA" 2 r, 90 ,-2-5 In.211 -05 1.02 n 5 2 3..

Analysis PLATE "8" I - I I , I

HEAT TREATING DATA

HEAT TREATED BY Jones & Laughlin

ELECTRODE DATA
TABLE I HEAT

SIZE MANUFACTURER TRADE NAME TYPE (__ --_

.187 A:t-cR;ds Co.. Miivox F 10o PTT- I On 26B2C
.062 Airco Wel ,4na prodTit.q Airco A.3' 8 829608

25 Arci-nds co:. p , T 12-2 41L_-I00 5r7-99

TABLE 2
MANUFACTURER 'CHEMICAL ANALYS ISTRADE MAW•.... ..AD EIAE C MN SI s p CR NI MO COATINGAND SIZE _______

.187 CORE WIRE
Murex IIS10 WELD META L So c MI -F-- 7;0
.062 CRWRESPEC M:I-]-9•
Airco A632 WELD METAL

. 5CR WIRE
Murex 19 0 WELD METAL S c M, -I-

CORE WIRE
PELD METAL ,..L_...

TABLE 3 (AUTOMATIC WELDING)MAN•UFACTURER I TRADE NA., E SIZE .... FLUX -

RADIOGRAPHED BY

RADIOGRAPH SERIAL NO.

REMARKS: The procedure used In fabricating the crossbar weld (Is) (',lKpt) the same as the
procedure used in fabricating the leg welds.

Arc Time 3.62 hr
Shielding gas flow - 98%, A +2% 02 @ 50 CFH
Welding technique:

Stick - back hand
Mig - forehand

FABRICATOR REPR'SENTATIF

T-1, A. SC!!Ljrr Figure 1.,r EC NPCO FODAC



ORDANC CORPS-Form oooMX-I 746c SHEET #3 OETCO P )REPORT NO.
10 Oct 50 ORD-S I PCS-13 DETROIT ARSENAL OF

(2) X-RAY SERIAL NO.

R-2869 WELD RADIOGRAPHIC REPORT
(3) PLATE SUBMITTED BYUSATACOM TI() PLATE VA (5) SPEC.

P- MIL-R-11468

(6) RADIOGRAPHED BY USATACOM (7) D TY Oct 73
(8) PLATE THC KV 1(0) MA I() TIME 1(1) FOCAL DISt

8,15 Mev T1 5 MI I 12 Ft
(3) TYPE OF FILM (14) SCREENS OR FILTERS

EK M , .o-o F&B

SHOCK TEST PLATE

Shewing Locations of Radiographs and Results of Tests
I I

",I " I I~ I

I. I 6

L
I ,I I ,

( C I I IN
I * I

IA .5

. I i I
I• I I Ia

(I5) • CRACK•~ ' ICOM4PLETE FUSIONff•fI-INCOMPLETE PENETRATION

'3 . POROSITY AND SLAG INCLUSIONS UNDERCUTTING

(16) RESULTS:
1-. - Porosity--Std. 1 ..

3-'& -Porosity--Std. 1 .

•5.4 -Porsity--Std. 1 '.

7-8 -Poroslty-Std. I

CROSS BAR - Sound

(17) NEGATIVES READ ,BY [V . .. .

FIGURE 12 23
- mfS q .k l



OR1 0 R .0 MX 0 ZON A4 CC CO W;-

!0OT5 46A SHEETOfTAt o O C T 50 e TAC ;...

ORi-S:P-CS- i 3 fSHEET NO. Of

- PLAT O.WELDED AP!.OR DATA

" PLATE 90. 5A SUBMITTED BY USATACOM
DATE 25 Oct 73 _

TYPE Po1lli T4dRmn ADDRESS Warren. Michig!an 48090
"THIC(NESS 1.5 in

1PECIFICATION MTL-W-4F,0r, fITONTRACT NO.
ORDNANCE 1ATERIAL CONCERNED Stefzel Armored Vehicles ]
WELDED BY A, .Krzeirec-i
OP, ECT Weld4.nC. Development
On a ditmension sketch of the Groove and Weldment, indicate: (I) the ipcluded angle; (2) the
root opening; (3) the root face4 (q) the bead sequence; (5) additional sketch of spacer strip
on back-up, If any: (6) width of masking, If any, on edges of plate: (7) average height of
weld reinforcement.

1. +1

S/

ICU BACK- UP..

Weld reinforcement C(i( . (has -ot) been removed.

WELDING DATA

PTEPEPA RA rio Flamie Grinding ___A. dn~ 7V77
POSITION OF ______51 Flat__ _ _ __ _ _ __ _ _ __ _ _

WELRPG: -A6A &'Ihand Spemij POLARIIY: 4Y'. ev -I)AlC- DC
PREHEAT 10__F 1POSTHEAT 140
PEENING NO BUTTERIOG No
IPASS I E'LEC TYPE AMPS -VOLT. CRACKING CHP OR SI EjD ' IN TPA- S T-)'V . .. :.¢,

P S I ZE P SS I 22 T C I ND I I, A-10 I1C5-(F_____I t0 1 __ ______ 6- - -
..062 B 325 29 NO. C_. I 105 i05 .05

.0'2 W 25 1 01 NO __. _ 105 -5 105
3 .].87 2W P~ 2 No 105n~

.25 W ,30 105 105 1105
.062 W j25 2) 1 N.... 0 105 105 1051

7 25 22 No I .... 0 105 105 I

8 .25 1)23n ;2!2 n5 _ _ .05 _.0 10

10 .,.0 .IW 25 2 9 No -105 1n5_
Ii .187 W 30 ?_o 0 5 1 105 105 J

I0 N.: , 2 ,• I _____ ___ __ __ _5 10L 10_3(-- -12 ,3 -7 hq 1 2-) 105 1.05 1-0

-•z J L2 . A'] - t -- 9 I ."- _ _ 3 ... 0o z•.I-:O--F -. A 1hjING PAS3 W-4A•,A!10 PA3S

Figure 13 24



•o ,-, ' o p i . . .. .... . . .. O R, AN C E COR P'S E N O.1or oct 50 6e SHEET #2 DETFiIT ARSENAL REPORT NO.

OfID-SI P-CS-13 SHEET NO. OF

ARMOR PLATE DATA
PLATE NO. 5A

PLATE "A" PLATE "b"

MANUFACTURER J" it _______... ....... .... . . ... .. ...
TYPE Rol.led Homo ............ ...

THICKNESS 1.5
HEAT 'T , - IT,. 1 14 q
LOT J
PROCESS ,,O.H. ELEC. ACID, BASIC O.'. ELEC. ACID, BASIC

CHEM ICA L COMPOS IT I ON CHN
C MN SI P C N I _I MO t_ ZR V FACE BACK

.AEOM PLATE "A" .2 .1 .90 .25 010 .021 .05 , 02 67- .05 285 293J
Analysis PLATE •

HEAT TREATING DATA

HEAT TREATED BY Jones & Lauchlin
ELECTRODE DATA

TABLE I ,,,,_HEAT
SIZE MANUFACTURER TRADE NAME TYPE ft=

187 Ai-cýods C(-). Murex ITS•100 M11-1O 26Br2C
.062 Ai-rcc Weld•rjii Pv-'•~rt-p Ai3-cn A()32 _ B .... T 2 ) 6

* 25 Mcay Co. 3rmer - - 30 9

TABLE 2
MANUFACTURER CHEMICAL ANALYSIS
TRADE NAME C MN sI s P CR MO COATING
AND SIZE

.187 CORE WIRE
Murex FTS]O0 WELD METAL Spe M MT -E-Il-33 0_3_-_

.062 CORE WIRE C- -- - - ___

Airco A61') WELD METAL
CORE WIRE.25

Armo-rlon A-P WELD METAL Speq . MIl"--E-130 -

CORE WIRE
[WE.LD METAL ...... _I

TABLE 3 (AUTOMATIC WELDING)
.ANUFACTURER TRADE NA•E SIZE FWLUX

RADIOGRAPNED BY
RADIOGRAPH SERIAL NO.
REMARKS: The procedure used In fabricating the crossbar weld (Is) ,(&6 /pqv) the same as the

procedure used In fabrlcatlng the leg welds.
Arc Time - 3.41 hr
Shielding gas flow - 98% A+ 2% 0 @ 50 CF1.
Welding technique:

Stick - backhand
Mig - forehand

IFABR.ICAroR REPRESENTATIVE RESIDENCE INSPECTOR OF ORDNANCE
B. A. SC"-9.V,, Figure 14



Form ORONX-l 046 SRE 3ORNAN CECOP '
10 Oct 50 7O6c SHEET IC3 OETROIT RSE REPORT NO.

ORD-S IP-CS-13 SHEET NO. OF
(2) X-RAY SERIAL NO.

R-2869-5 WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY I) PLATE NO. T5) SPEC.
T.qATArMI 5 A. MTT.-P-1 1468

(6) RADIOGRAPHED BY (7) DATE
ITSTAC. 1 •o 73.

(8) PLATE TIIICKNESS 9/xV 10 MA II TIME s12 FOCAL DIS1 f
1-1/7" 15 MEV 1 5min 12 ft.

(13) TYPE OF FILM (I) SCREENS OR FILTERS
EK-M .O30 F & F.

SHOCK TEST PLATE

Showing Locations of Radlographs and Relults of Tests
II ' i 5 1

2 61
I I ,
I I I
I I I

1~81

-I
LI
I I I
I I I
I I I
I I I

.. . I • ! I I1..

(15) - 1  CRACK / INCOMPLETE FUS ION*f."f INCOMPLETE PENETRATION
. POROSITY AND SLAG INCLUSIONS 1 UNDERCUTTING

(16) RESULTS:
1-2 Scattered Porosity Std 1

3-' Sound

s-a Scattered Porosity Std 1

7. Scattered Porosity Std 1

CROSS BAR Scattered Porosity Std 1

__________(17) NEGATIVES READ BY t\I /
,FIGURE 15 26



I C) OCT 50) ,T;.C
" OR SIPC;;13|SlHEET I0. OF•

WELDEO ARMOR DATA

NTO. 6A J'41 T"EBY TUSLt'ACOM

T;o:11cL Rol o.oo AflDES,3 Warren, M 48090_

" FtCATION TT-W-, q.-0. CrRAcT HIO.
6':, ',IdrE MATERIAL CONCERNED Stec.l Ar2norc2d Vehicles

BY A. ?:U:zemecki
- , i:" ; WeL n :. Dc-lnr.eo lti .........
)n . dimonslon sketch of the Groove and flidm.ent, Indicat~a: (1) the ircludnd anle; (2) the
ruot oienln;g (3) the root face4 (4) the be1 d sequence; (b) 1ddstional 84,3kch of apaco.r strip
oi h'ck-up, If any; (6) width of masking, if any, on edqoe o(f plate; (7) average height ef
,'Id reinforcement.

60

4--

CU 84AC I'- U10

Weld reinforcement ,/.V/(has not) been removed.
WEL II.G DATA

PUPA: :q•FT.vr:'icý. utti-i.- 77ý7/777•111 7777 7-7"..
. i "ON OF HEi.r : i at ý- c xi = • '- 1 x:.. . .

,.: .. •-, r i- , -A A,;v - Na- f,
"'.T 105], n POSTMKE"T no

K ::HGiG no N QLBUT.ER. .
I ELEC I "Y- . Cl IP T:; ; g: *l:E , S$ TEP. (d ,;.Fahr)

SIE IVs -RI X-1 IN

_30...No _nW 330) 29 MCo 105 105 105
WW 330 29 No 105 105 105

~~ ½w U 2 9. _ _____ Q IL.105~
n -2  W 330 29 No 105 105 105

I__'_ 0 6 2 W .330 29 NQ- ____

Y ... 02 W- -30 29 To 10 5 105
0 C9 ... -3a -a 05 JL 0

_• Qa2• :•...... Z30 2..LU ___ ____ 10LQ ... J105.
C..062 W 3-3) 29 INo .- 105 105 105Kb nr, 1%7. '110 2C) ____ 102. -5 D in 2(

.06 14 L 29 N 0 10 0LQ5

(0 .2 Ws 3a 029.?T -I . 10 f5 .

~q VL .M 2LJsý___ ___ 202.J QL 105

h~V 0 _ 2 O 2 - _ 101. 10t) 10
A .

6-BF.ADIG PASS W-WEAVING PASS

Figure 16 27 -



Form ORDMX-I ORONANCE CORPS ACID, BA .CH Oct o0 SHEET P2 S ETROIT NSEBALR: 'ORD-SI P-.C-13 S HEET NO- OF

CR NICARMOR PLATE DATA
SPLATE "A" PLATE 

B 
B

MAN UDFACTUR"ER ,,EAJ&L
TY PE Rolledr Homo
TH IC•KNESS '"1. 5
HEAT JL,-JL 1348

LOT
PROCESS JO.H. ELEC. ACID, BASIC 1O.H. ELEC. ACID, BASIC

MCHEMICATL COMPOSITION MO V CHEM 
BHN __T AF C MN SI S P 0 CR NI MO CATNG

TACOM PLATE PA"_ (5) 1.,90 , 25 J.010 . 2 .05 . 2 ., .05 iTr 2,Sq c3

ANALYSIS PLATE "N S
HEAT TREATINC DATA

MEAT TREATE WL MJones & Laughlin

i ELECTRODE DATAA W
TABLE I ( I NAT

TIZE MANUFACTURER TRADE NAME TYPE.18,7 ARC Rods Co. Mu•rex HjTSI00 MIL-IOO 2 •-2-
. 062 Airco W(e]_d-ina Prod- Airno A612 TR-P° ,T ? - 7-1

TADBLE 2
MANUFACTURER• CHEMI CA L ANA•,LYS IS

TRADE NAME NO.AND S IZE . N 8! $ P C 4 OTN
. 187 CORE WIRE

Murex oeTSde0 WELD METAL SPa t M:tLhEe leg e

A 062 CORE WIRE s.,r ] 9• 2Airco A632 !WELD METAL

WELD METAL

ICORE W IRE
IWE L J METAL

TABLE 3 (AUTOMATIC WELDING)
MAN UFACTURER I RADE ,NAME SIZE 17 L2X

RAD IOGRAPH'ED BY.. . ...

RA.DIOGRAPH• SERIAL NO.
REMARKS: The procedure used In fabricati'ng the crossbar weld (Is) (is not) the same as the

procedure used In fabricating the log welds.

ARC TIME - 2.78 hrs.

Shielding gas' flow - 98% A + 2% 02 P 50CFH
Welding Technique

Stick.- backhand/

Mig - forehand

FABR ICATOR" REPRESE.NTAT'IVE 'IRE31DENCE INSPECTOR OF ORDNANCE

B.A. SCHIEVO Figure 17 28



Form ORDX-1 ORONANCE CORPS I(I) REPORT NO.
1o0 Oct I 50 746c SHEET #3 OETROI T ARSENAL

ORD-SIP-CS-13 ISHEET NO. I OF

(2) X-RAY SERIAL NO.

R-2869-7 WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY '(4) PLATE NO. T(5) SPEC.
US TACOM 6A IMIL-R-11468
6) RADIOGRAPHED BY (7SATACOM () 2 1 TT .

T8) -PLATE TH ICKNESS (9) KY (10) MA FOCA TIM'
1-1/2" 1000 3 : !3-1/2 :2) FOLS

(13) TYPE OF FILM (I(1) SCREENS OR FILTERS:
EK-T .01 0 F&

SHOCK TEST PLATE

Showing Locations of Radiographs and Results of Tests

I g. I
I I

2 4-
L3  F1

I I I.
I .I I
II

I I I
I I I

I -_> I
I I I

1 ... _ 1 4I.1 8 1

() , i /X CRACK#t//"// INCOMPLETE FUS IONffift-, INCOMPLETE PE NETRATION

* . POROSITY AND SLAG INCLUSIONS t UNDERCUTTING

(16) RESULTS:
1-2 Scattered Porosity Std 1

3- Coarse Scattered Porosity Std 2

5-6 Fine Scattered Porosity Std 1'

7-8 Fine Scattered Porosity Std 1

CROSS BAR Scattered Porosity Std 1

29 R
,,FTGU.R.E. ,18 (17) NEOATIVES READ Y I .C.•y'4• .



OUS.IANCE CORPS RLEPORT-11NO.10 mo i U o ru . 1 7 46A SHEET tl e T.Ax co s R OT° "
0Oct0ORD-SI-I 

SHEET NO. OF

WELDED ARMOR DATA

PLATE No. _X, 4X U_ SUBMITTED BY XX1XMX USATARADCOM
DATE FPb- Mar 1976
TYPE Hiah Hard/FSR ADDRESS 6fl111 mile Dd '

THICKNESS 1.0 Warren, Michigan 48090
SPECIFICATION MIL-W-46086 CONTRACT NO.
ORDNANCE .. TE.IIA. CON ¢ RHED Steel Armored Vehicles
WELDED BY A. Krzemecki
OBJECT Devalopm-nt
On a dimenlion sketch of the Groove and Weldment, Indlcate- (I) the Ircluded anglt; (2) the
root opening; (3) the root face; (q) the bead sequence; (5) addlitional sketch of spa er strip
on back-up, If any' (6) width of masking, if any, on edges of platet (7) average height of
weld reinforcement. 0

60
,,3 -44-1

/0•~ C B./c A cKr-L. ,

Weld reinforcement (X•IX) .has not) been removed.
WELDING DATA

"PLATE PREPARATION: Flame Cutting - F•Im U&•(nI4 - GeailX- Z WC.&Ia X
POSITION OF WELDING: Flat - RMUNIMMAORMiA' "
WELDING: Automatic - Hand Semi POLARITY: 9*X.- Rev -WM- DC
PREHEAT 125F POSTHEAT none
PEENING none BUTTERING none
PASS ELEC TYPE AMPS VOLTS CRACKING CHIP OR SPEED INTERPASS TEW.(deogFahr)

S SIZE PASS G - RIND I11.111 A-B I C-D I E,,o-0

2 .062 1 27 24 , ,, ",
3 .062 B 270 24 _" " ,,. ,,
4 .062 W 270 24 " ", ,_,, ,,

il5 .062 B -70 24 """ , ,
a '- -m? R 770 ?•4 "". ,
7 .062 W 270 24 " " " " " I

8 .062 B 270 24 " _ _ of of i
k _Op a 97n 94 "t"o,, . . ]IO .062 W to 4", I' ' ,

__12

TIT-

B-BEADING PASS W-WEAVING PASS

FIGURE 19 30



S7 46O R E P O R T N O .
1o Oct O0 SHEET #2 OEIROII ARSENAL R

ORD-SI P-CS-13 SHEET NO. OF

ARMOR PLATE DATA
PLATE NO. 3X, 4X, 5X

PLATE "A" PLATE "B"

MANUFACTURER USSteel Jessop
., TYPE High hardness ESR

"•',$ •THICKNESS 1.0 1.0
HEAT b5 6150U R 0701
LOT

PROCESS O.H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC
CHEM ICAL COMPOS IT ION BHN

IC N SI P S CR NI MO ZR I V FACE BACK
PLATE "A" .34 1 .791 .39 1.01 1.01 1 .51 1.9 31 .38 -- 102 1 388 1415
PLATE "B" .45 .62 .31 1.01 .01 .72 .76 .19 -- Tr 363 415

HEAT TREATING DATA

HEAT TREATED BY A - USS/B-Jessop
ELECTRODE DATA

TABLE I
SIZE MANUFACTURER TRADE NAME TYPE CLASS• i,, Murex HTS 10016 •IL-1O00 B2

X 67 Airco A632 B-88 8T2_451

TABLE 2

MANUFACTURER CHEMI CA L A NA LYS IS
* TRADE NAME .-..

AND SIZE C MN SI S P CR NI MO COATING

.187 CORE WIRE

MurX HT~lnN WELD METAL - Sec MIL--18[38
CORE WIRE

AYr~o A632 WELD METAL E IL- -Igm 72
C:;ORE W IRE
WELD METAL

CORE WIRE
[WE LD METAL

TABLE 3 (AUTOMATIC WELDING) ....MA' NUFACTURER I TRADE NAME... SIZE, FLUX

RADIOGRAPHED BY

RADIOGRAPH SERIAL NO.

REMARKS: The procedure used In fabricating the crossbar weld (Is) (Is not) the same as the
procedure used In fabricating the leg welds.

Shield gas flow - 97% A + 3% 02 @ 50CFH
Welding Technique:

Stick-back hand
Mig - fore hand

Won,~

FABRICATOR REPRESENTATIVE . RESIDENCE INSPECTOR OF ORDNANCE

B. A. SCHEVO--e, _....

FIGURE 20 31



FORM 09OMX.IN 7A6c SHEET 63 CiRONANCE[ CORS (I) REPORT NO.
IS JUL 52 ORD-SIP-CS-13 S TROITET HO. OF

(2) X-RAY SERIAL HO.

R-2914 WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY ('4) PLATE 8O. 1(5) SPEC.USAMAMI, V) 1 MIL-R-II468

(6) RADIOGRAPHED BY USATACC I (7) DATE 18 Feb 76

(8) PLATE THICKNESS Ic ((9) K 250 1(1O) TA 10 TIME4 (; 2 FOCAL 01;1 Inch 25 4 , In 4 Ft
(13) TYPE OF FIL4 EK-1(14)SCREEJS OR FtLTERSS0 F&B

SHOCK TEST PLATE

Showing Locations of Radiographs and Results of Tests
1 .5

ESR

2

ESR 3 7 HH

HH

4.1 _ _ _ _ _ _ _ _ _ _ _ _

Z, //(15)'.,\, C R AC X,/' INCOMPLEIF. ~I-ISDIoddIt1j IU3ILFTE fltiETRATION

, POROSITY AND SLAG INCLUSIOIS U•UDE;•CUTTIHG

(16) RESULTS

1-2 Sound
3-4 Sound
5-6 Scattered porosity - Std 1
7-8 Scattered porosity - Std 1

Cross Bar Scattered porosity - Std 1

32
FIGURe'21



O X. 7aSC SHEET #3 ORDNANCE CORPS 1(I) REPORT NO.
18 JUL 52 ORD-SIP-CS-13 IS[TPot APsENALjSHEET NO. OF

(2) X-RAY SERIAL NO.

R-2914 WELD RADIOGRAPHIC REPORT
(4 LT O 5 SPEC.

(3) PLATE SUBMITTED BY (4) PLATE NO. 4 () SIL-R-11468

(6) RADIOGRAPHED BY USATADC (7) DATE 6 Apr 76

(8) PLATE THICKNESS (9) KV n(0) MA (11) TIME (12) FOAL DIST,I' Inch 25 .... 10 3 mini 4 ft.

(13) TYPE OF FILM (1i) SCREENS OR FILTERS
EK-AA .010" F&1

SHOCK TEST PLATE

Showing Locations of Radlographs and Results of Tests
I 5

ESR

2

ESR 11H

HH

(15)..,\. CRACK~~ INCOMPLETE FUSIONII'jjII INCOMPLETE PENETRATION* .

, o POROSITY AND SLAG INCLUSIONS UNDERCUTTING

(16) RESULTS

1-2 - Scattered Porosity - Std 1
3-4 - " Std 1
5-6 - -Std 1
7-8 - Sound

X-Bar - Sound

FIGURE 22 33



FORM OMx.,. IN746c SHEET #3 DE TRO I T AR5L(!I REPORT NO.
18 JUL 52 ORD-SIP-CS-13 SHTROIT ARs(,.L SHEET NO. OF

(2) X-RAY SERIAL NO.

R- 2914 WELD RADIOGRAPHIC REPORT

(3) PLATE SUBIMITTED BY U(11) PLATE NO. (5) SPEC.USATADC 5 MIL-R- 11468

(6) RADIOGRAPHED BY USATADC (7) DATE 7 Apr 76

(•) PLATE THICKNESS 1Inch (9) KY (10) MAo10  (1o ) I, w in (12) FOCAL DIST.
11 250 J1 4 Foot

(13) 'YPE OF FIL14 (14) SCREENS OR FILTERS
EK-AA ,, 010 " ..

SHOCK TEST PLATE

Showing Loca tions of Radiographs and Results of Tests! 5

* ESR

ESR.' _____H

3 . .7

HH* r

(I5) 4-\~/', CRACX71/# INCOMPLETE FUS 'ON1iffI INCOt'PLETE PENETRATION

: . POROSITY AND SLAG INCLUSIONS 1 UNDERCUTTING

(I) RESULTS

1-2 - Scattered porosity - Std 1

3-4 - " " - Std 1

5-6 - " - Std 1

7-8 - t" - Std 1

X-Bar - - Std 1

34FIGURE 13
[1 X



SHEET REPORT NO.
ORO-SIP-C .I3 _ - _ SHEET NO. OF

WELDED ARMOR DATA

PLATE NO. 6X. X, 7 X X SUBMITTED BY TARADCOM
DATE MAR-MAY 1976
TYPE ESR / HOMO ADDRESS 6501 11 MILE RD
THICKNESS 1.0 Warren, MI
SPEC'I F I CAT IONMIL-W-4b086 CONTRACT NO.
ORDNANCE MATERIAL CONCERNED Steel Armored Vehicles
WELDED BY A. Krzemecki
OBJECT Development
On a dimenSion sketch of the Groove and Weidment, Indlcate- (I) the Ircluded angle; (2) the
root opening; (3) the root face; (4) the bead sequence; (5) additional sketch of spacer strip
on back-up, if any; (6) width of masking, If any, on edges of plate: (7) average height of
weld reinforcemen.t.

6 -I-I

N f

IC U B ACK-P L)< ... >".......-4-

Weld reinforcement ( i,, (has not) been removed.
WELDING DATA

PLATE PREPARATION: Flame Cutting - Flam.- ofte.ning Gr-inding - -ch ... g

POSITION OF WELDING: Flat - Hlri-ontI - Vartile - O•erh'd-..
WELDING: Automatic - Hand, Semi POLARITY: -4f- - Rev--AC-- DC
PREHEAT 125 F I POSTHEAT No
PEENING No 1BUTTERING No
PASS ELEC TYPE AMPS VOLTS CRACKING CHIP OR SPEED INTERPASS TENP.(deg.Fahr)

S SIZE PASS ,_C K GRIND IN/.IN A-B I C-D I E-F-G
I .. 8 J3 22U No 5 125 12-5-
2 .062 W 270 2__
3 62 _R '27n 2I

__.... _ __"_B_'__"_"_"_"B" "
6 to ____t I _ _ _ ii

to B of i It #t of to to of

it B3 13 11 of of of3too
"B it of of to "o

l0 .062 W 270 2,L

1218

IS

B-BEADING PASS W-WEAVING PASS

FIGURE 24



form 0OROM X-1 4R ON ANCE (.O t~ .. ... .......

10 Oct 0 6 SHEET #2 DETROIT ARSENAL REPORT NO.
ORD-SI P-CS-13 SHEET NO. OF

ARMOR PLATE DATA
PLATE NO. 6X, 7X, 9X_

US I PLATE "A" PLATE "B"

MANUFACTURER USSteel Jessop
TY PE Homo ESR
THICKNESS 1.0 1.0
HEAT 0254947A2 R0701
LOT
PROCESS .O.H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC

CHEMICAL COMPOS ITION BHN
C MN SI P S CR NI IMO ZR V FACE BACK

PLATE "A" *3/+ 23 20 .01 .02 11, 3.14 .30 - .01 :31 321
PLATE "" I .f45 62 .31 .01 .01 .7 1.7N .19 - Tr h63 415

HEAT TREATING DATA

7HEAT TREATED BY A-USS/B-Jessop
ELECTRODE DATA

TABLE I .....
SIZE MANUFACTURER TRADE NAME TYPE CLASS
.187 Murex H s 0016 2C

6 Aireao AA3__ 9T_-_ _3451rl

TABLE 2
MANUFACTURER CHEMICAL ANALYSISSTRADE NAME ___AND SIZE ,,_ C MN SI S P CR NI MO COATINGA 187 CORE WIRE

Murex HT5100 WELD METAL S EC IL -E-I1_O3_
.062 CORE WIRE

Aircro A639 WE Lb METAL S]E -E-I)822
CORE WIRE
WELD METAL
CORE WIRE

""_ _ _ WE W META L

TABLE 3 (AUTOMATIC WELD ING) __

.MANUFACTURER I TRADE NAME SIZE F LUX

RADIOGRAPHED BY
RADIOGRAPH SERIAL NO.

REMARKS: The procedure used In fabricating the 'crossbar weld (Is.) (is not) the same as the
procedure used In fabricating the leg welds.

Shielding gas flow - 97% A + 3% 02 @ 5OCFH

Welding technique:

Stick - back hand

•.,Mig -fore hand

FABRICATOR REPRESENTATIVE RESIDENCE INSPECTOR OF ORDNANCE

B.A.SCH .2

FIGURE 125 ... 36 -



FORM OROMA. IN 746C SHEET '3 ORDNANCE CORPS (I) REPORT NO.
18 JUL 52 OR7-SIP-CS-13 DETROIT ARSENAL SHEET

ODSPC13IHE NO. OF

(2) X-RAY SERIAL NO.

R-291h WELD RADIOGRAPHIC REPORT

(3) PLATE SUBMITTED BY (4) PLATE NO. (5) SPEC.
USAADC6x miL,-R-11468•:,L•!•¢o,, , (7) DATE22At 6

"" ':<* (6) RADIOGRAPHED BY USATADC 2 ... . .

(8) PLATE THICKNESS (9) KV (10) MA 1111 TIME (12) FOCAL DIST.1 Inch 1 250 1(0 A (1 ) 1 ' V £t , ft

"(13) TYPE OF FILM (14) SCREENS 0 FILTERS
EK-AA.010" &B

"* SHOCK TEST PLATE

Showing Locations of Radiographs an Results of Tests

ESR

I2

* ESR 7 Std

Std

• / .. ,:IV %.,

(5)4-\ CRACK INCOMPLETE FUSIONf INCOMP'LETE PENETRATION

* POROSITY AND SLAG INCLUSIONS I UNDERCUTTING

(16) RESULTS

1-2 - Scattered porosity - Std 2
3-4 - " " - Std 2
5-6 - o" - Std 2
7-8 - " " - Std 1

X-Bar- Two crack indications - Fails all Stds.
"Repaired - slight porosity - Std I

,•5•]!!•"• ;' • ,,•~......, ,:, .•...........,... . . .... ... ,...... •,

(17) NEGATIVES READ BY Wm. A. Moncoief

FIGURE 26 37



FORM OROMX. IN 746C SHEET #3 ORDNANCE coPs 'I) REPORT NO.
18 JuL 52 ORD-SIP-CS-13 DETROIT ARSENAL SHEET NO. OF -

(2) X-RAY SERIAL NO.

R-2914B WELD RADIOG-RAPHIC REPORT

(3) PLATE SUBMITTED BY TARADCOM ](I) PLATE NO. '(5) SPEC.7X MIL-R-11468
4 , (6) RADIOGRAPHED BY TARADOOM (7) DATE

(8) PLATE THICKNESS 1 Inch KV l2i() MA 1(ii) TIME Mi Ju12 FOJAL DIST. ,"
3Mih4 fto

(13) TYPE OF FILM EK-AA )oFILTERS

SHOCK TEST PLATE

Showing Locations of Radiographs and Results of Tests
: i.'•>•:V -• ' . . . : ... ..* '" "'-1 .

ESR

ESR 2 45 Std
S.... e 3 7

Std

(,5) 4% / CRACK INCOMPLETE FUSIONWmItlt- INCOMPLETE PENETRATION

* POROSITY AND SLAG INCLUSIONS I., UNDERCUTTING

(16) RESULTS

1-2 - slight porosity - Stdl

3-4 - 1/4" transverse crack - Fails all Stds.
3-ý - (Repair ....... sound)
5-6 - sound

7-8 - sound t 4 '

X-Bar - Lack of fusion 1 " long - Fails "-
X-Býa.(Repair - 21/4" transverse crack repair area) Fails

(17) NEGATIVES READ BY M. V. Pyhtila

FIGURE 27 38



FORM nORDX.I, 746c SHEET #3 oRD, ANCE CORP Iom s ) REPORT NO.
1 8 J UL 5 2 O R D- S I P - C S - 13 o F , l vo j - Is M, LL I S H E E T N . O

(2) X-RAY SERIAL NO.

R-2914B WELD RAOIOG-RAPHIC REPORT

S" T ARAOM 9 0-R'146
'A. (6) RADIOGRAPHED BY' TAADCO (7) DATE 7 July 76 :1,

(8) PLATE THICKNESS 1 Inch (9) KV 250 (10) MA (it) TIME (12) FOCAL DIST.
1In10 " 3 MA h ft.

(13) TYPE OF FILM E (1,) C OR FILTERSSEK-AA F04) 10 F&B

SHOCK TEST PLATE

Showing Locations of Radiographs and Results of Tests
.• '~~ ~ . .. ., ,.~. t.. I ',..,. ... ,. ',•,-•.,

ESR

2 1
Std

ESR 3 7

Std

(15) 4-N/1, CRACK?~ INCOMPLETE FUSION 400f-. INCOMPLETE PENETRATION

* o POROSITY AND SLAG INCLUSIONS UNDERCUTTING

(16) RESULTS

1-2 - scattered porosity - Std II

3-4 - clustered porosity - Std I

5-6 - scattered porosity - Std I

7-8 - scattered porosity - Std I

"X-Bar"- 9/16" long lack of fusion - Std III . .

(17) NEGATIVES READ BY W. V. Pyhtila

FIGURE 28 39



OR-SHEET REPORT NO.

ST SHEET NO. OF

WELDED ARMOR DATA

PLATE NO. 10X, 1IX. 13X SUBMITTED BY UqSATARJf ....
DATE Jul, Aue 1976
TYPE High Hard/Hodo ADDRESS 6501 11 Mi1 Rd-
THICKNESS 1.0 Warren. Michiaan 48090
SPECIFICATION MIL-W-46086 CONTRACT NO.

ORDNANCE MATERIAL CONCERNED Steel Armored Vehicles
WELDED BY A. Krzemecki
OBJECT Development

On a dimen$ion sketch of the Groove and Welduent, Indicate- (I, the ircluded angle; (2) the
root opening; (3) the root face; ()) tho bead sequence; (5) adlitional sketch OT spacer strip
on back-up, If any; (6) width of masking, If any, on edges of pte; (7)average heig t of
weld reinforceme.t.

_ _ _ 8 A h- V 4-I

Weld reinforcement XpKjhas not) been removed.
WELDING DATA

PLATE PREPARATION: Flame Cutting - -XOK)fXMXlj - utko- PAYA5&ft
POSITION OF WELDING: Flat - I WoY6LUyO IK%
WELDING: Automatic - Hand Semi POLARITY: rJox- Rev -_B - Cr,

PREHEAT 125F I POSTHEAT None
PEENING None BUTTERING None

ELEC TYPE AMPS VOLTS CRACKING CHIP OR SPEED INTERPASS TEMP.(deg.Fahr)
SIZE- PASS GRIND INI.IN A-B C-D 15E-F-G

1 .187 R 220 2 Nn Nn 125 12S 125
2 n6? W 270 2/. f f t it
3 .,,062 R 27n ?A. t

J• ... . 4 J• " t' - )/. tt tl t _ _ _ t _

6 .. Q6Ln A-24-.4
S . 0 6 2J R ? 7 n 1" ") , AlI t lt

0 .. D.2... ].U..... .. "ji*. ')/, *t 5t t It II

O ne- U.,20 1 " "

14 _ _A _ _ )_
ItI
12

Is

B-BEADING PASS W-WEAVING PASS

,FIGJ RE 29 40



,Fo rm ORomx-I ORONANCE CORPS:•10 Oct 50 7468 SHEET #/2 DETROIT ARSENAL REPORT 00.

SOPD-SI P-CS-13 SHEET NO. OF

ARMOR PLATE DATAPLATE NO. lOX, 1IX, 13X ______________
PLATE .... PLATE "A" PLATE "B"

M':-" ... MANUFACTURER US Steel .US StPAI
TY PE Homo High hardnAess

-i., •THICKNESS 1.0 1.00
S. HEAT 0254947A2 R0701

LOT

PROCESS .. H. ELEC. ACID, BASIC O.H. ELEC. ACID, BASIC
CHEMICAL COMPOS IT ION .. . BH

"" C MN '"S'I" P S CR NI MO ZR V FACE BACK

PLATE "A" 34 ,23 ,20 ,011 .02
PLATE "B" s79 401 .(1 .51

' r •'•'' ":'I '•HEAT TREATING DATA

HEAT TREATED BY A - USS/B-USS
ELECTRODE DATA

TABLE I
SIZE 1 .MANUFACTURER TRADE NAME TYPE CLASS

.187 Murex Hts 10016 MTL.-on 26R•.a ,

.062 Airco A 632 B-88 8T3451

TABLE 2
MANUFACTURER "'CHEMICAL ANALYSIS .......

TRADE NAME C MN SI S P CR NI MO COATING
A N D S IZ E ,R W I RN

.187 CORE WIRE
Murex HtisIQQ WELD METAL SEC MIH-E- _180

.062 CORE WIRE

Airco A632 WELD METAL S -s -
CORE WIRE
"WELD META L

ICORE WIRE
__. .. . .. .... ELD METAL

TABLE 3 (AUTOMATIC WELDING) ,,,

MANUFACTURER TRADE NAME SIZE FLUX

RADIOGRAPHED BY

RADIOGRAPH SERIAL NO.

REMARKS: The procedure used In fabricating the crossbar weld (is) (Is not) the same as the
procedure used In fabricating the leg welds.

Shielding gas flow - 97% A + 3% 02 0 50 CFH

Welding Technique Preheat

Stick - back hand Plate lOX: legs 105F, X bar 125F -

Mig - fore hand Plate 1iX: legs and X bar 105F 7-

Plate 13X: legs and X bar 125F

FABRICATOR REPRESENTAIIVE c . /2 . RESIDENCE INSPECTOR OF ORDNANCE
FGR 30... A�.S.- ,0' 41

FIGURE 30 B, A, SCHE•O " -•e_



FORM ORDMX.IN 748c SHEET #3 ORDNANCE comps I(I) REPORT NO.
18 JUL 52 ORD-SIP-CS-13 DETROIT ARsEN ^jSHEET NO. OF.

(2) X-RAY SERIAL NO.

R 2911-B WELD RADIOG-RAPHIC REPORT

(3) PLATE SUBMITTED BY (tF) PLATE NO. (5) SPEC.
lOX MIL-R-.I68 .'' " "•"•"..... ' . .. (7) DATE Ju y 7

(6) RADIOGRAPHED BY- TARADCOM

(8) PLATE THICKNESS (9) KY (10) MA (I1) TIME 12) FO
1 Inch 250 10 m 4 ft.

(13) TYPE OF FILM EK-AA (14) SCREENS OR FILTERS
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(17) NEGATIVES READ BY j ." _ _

S44
" -'FIGUP.E• 33



Mock Hull -Front 3/4 View
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Figure 34
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Mock Hull - Rear View
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Figure 35
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Mock Hull -Underside View

Figure 3 6
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Mock Hull -Inside View

Figure 37
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Figure 40- Cross-section of Standard Spray MIG Weld.

Figure 41 - Cross-section of Pulsed MIG Weld.
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Figure 42
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Figure 43
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PL 18, High Hardness Armor, Base Metal to HAZ Transition, (500x, 2% Nital Etch)
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Figure 44
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Figure 45
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PLiI, Standard Armor, Base Metal, (500x, 2% Nital Etch)
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Figure 53
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Figure 55
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Figure 56
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